Progesterone-induced inhibition of chemokine receptor expression on peripheral blood mononuclear cells correlates with reduced HIV-1 infectability in vitro.
Recent studies have shown that progesterone, a sex steroid hormone, enhances the sexual transmission of various pathogens, including SIV. The goal of this study was to determine whether progesterone affects mechanisms underlying the sexual transmission of HIV-1. We first studied the effects of various physiologic concentrations of progesterone on the expression of chemokines and chemokine receptors by T cells and macrophages. Chemokines are involved in leukocyte recruitment to peripheral sites; in addition, the chemokine receptors CCR5 and CXCR4 are HIV-1 coreceptors, and their ligands can block HIV-1 infection. Progesterone treatment had no effect on constitutive expression of CCR5 and CXCR4 by nonactivated T cells and macrophages, but significantly inhibited IL-2-induced up-regulation of CCR5 and CXCR4 on activated T cells (p < 0.05). Progesterone also inhibited both mitogen-induced proliferation and chemokine secretion (macrophage inflammatory protein-1alpha, macrophage inflammatory protein-1beta, RANTES) by CD8+ T lymphocytes. Control and progesterone-treated PBMC cultures were also tested for susceptibility to infection by T cell-tropic (HIV-1MN) and macrophage-tropic (HIV-1JR-CSF) viral strains in vitro. Infection with low titers of HIV-1MN was consistently inhibited in progesterone-treated cultures; progesterone effects on infection with the HIV-1JR-CSF strain were more variable, but correlated with progesterone-induced reductions in CCR5 levels. These results indicate that progesterone treatment can inhibit mechanisms underlying HIV-1 transmission, including infection of CD4+ target cells via CXCR4/CCR5 coreceptors and effects on chemokine-mediated recruitment of lymphocytes and monocytes to mucosal epithelia.